shown by only one of two known polymorphs of choline chloride. The radiation sensitive one, the 11 a 11 form, occurs at ambient temperatures, and up to about 75°. The radiation stable polymorph, the 11 8 11 form, appears at and above 78". Clearly, an explanation of the a form's anomalous sensitivity must lie in some structural difference between it and the B form.
"'
The ·crystal structure of the a form has been studied by Senko and Templetori 2 and, mbre recently, by Hjortas and Sorum. 3 According to these dat~ the a form is orthorhombic, space group P2 1 2 1 2 1 , ~ith unit cell dimen~ In the present study we report extensive high temperature x-ray measurements by using good quality crystals grown above the transition temperature.
Our analysis, which is based on 44 unique reflections, has led to moreaccurate electron density maps, and includes the position~ of the four carbons bonded to the nitrogen.
EXPERIMENTAL
In our initial attempts to obtain the high temperature x-ray data, single crystals of choline chloride grown at ambient temperatures, mounted in sealed quartz capillaries, were heated slowly to~90 9 • This process, which was used by previous authors, 4 ' 5 was not very efficient, however~ since the crystals were fractured during passage through the transition temperature. '·rri cooling would result in a fractured crystal with an opaque appearance.
The crystals were non-hygroscopic in the air over periods of at least three days when kept at the high temperature.
The measurements were obtained with a Syntex P2 1 diffractometer with Mo radiation and a flat graphite monochromator. The LT-1 low temperature device was used to supply a stream of hot nitrogen gas around the specimen. 3 The specimen was a ·' .. 0.5 mm edge cubic single crystal. The unit cell dimensions were determined by use of the Syntex autoindexing routine 6 and were found equal to 9.414 + 0.008 A --this is smaller than the reported 5 , less-accurate As has been pointed out in early investigations of the structure, 4 ' 5 an overall characteristic of the high temperature form is that the maximum possible symmetry of the choline molecule itself ( Fig. 1 ) is much lower than might be implied by any face-centered cubic space group. Theiefore, the structure must be disordered. is not chemically equivalent to the others (Fig. 1 ). This is understandable as being a consequence of the disordering of this phase. An additional feature·of the disordering is the apparent lack of specific location of the C-0 group, which implies that the C and 0 atoms occupy rather general positions in the unit cell.
This result is probably related tQ the reported substantial difference in the -0-CH 2 infrared peaks between the a and B forms. 8 ' 9 A similar difference may be noted also in the NCH 2 peaks in these spectra. The N-CH 2 bond of the a form has been found to be unusually long 2 ' 3 , as we mentioned earlier, and this has been thought of as one of the causes of the radiation instabililty of choline chloride.
Unfortunately, the N-C bond distances from the present analysis are not offered In order to check whether the choline ion retains its identity in the 8 form we have recently performed irradiation studies of the methyl-14 7: labeled-compound, [( CH 3 ) 3 NCH 2 CH 2 0H], at ambient temperature, following preheating at various temperatures above the transition point and for various times extending to 12 hours. The decomposition product acetaldehyde, which results from the -CH 2 cH 2 0H group, was purified through a gas chromatographic I column, and its radioactivity was measured. Although in certain cases a small 14 c content was found, indicating a possible sharing in the 8 form of the CH 2 0H between the various methyl groups, it was concluded, in general, that this effect may be neglected and that the rotations described in the previous paragraphs are the most plausible ones.
The present results" cannot be used for definite conclusions concerning the radiation sensitivity of the a form of choline chloride. It might 8 be noticed, however, that the reorientation occurring above the phase transition may be related to the protonic conductivitylO, 12 that has been suggested
for. the B ph~~e. 8 . Protons in turn may inhibit the decomposition chain mechanism by reaction with ethanol radicals. 8
The a to B form crystallographic transition may be not the only one in . ' 
